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Abstract 
A total of 256 weanling pigs (PIC TR4 Ã— 1050, initially 13.8 lb and 21 d of age) were used in a 28-d 
growth trial to compare allotment methods of a completely randomized design (CRD) and a randomized 
complete block design (RCBD). Two treatments were used to compare these designs: a negative control 
with no antibiotic or growth promoter and a positive control with 35 g/ton of Denagard (Novartis Animal 
Health), 400 g/ton of chlortetracycline, and zinc from zinc oxide at 3,000 and 2,000 ppm in Phases 1 and 
2, respectively. Experimental diets were fed in 2 phases: Phase 1 from d 0 to 14 and Phase 2 from d 14 to 
28. Eight replications of each dietary treatment were used for each experimental design. The first 
statistical model examined dietary treatment, experimental design, and the design Ã— dietary treatment 
as fixed factors. With the exception of pens in the CRD having a trend for improved (P < 0.07) F/G from d 
0 to 14 compared with pens in the RCBD, no other design or design Ã— dietary treatment differences were 
detected (P > 0.11) for any responses variables, indicating that treatment means reacted similarly in each 
of the experimental designs. In both the CRD and the RCBD, pig weights were increased (P < 0.003) with 
supplementation of growth promoters on d 14 and 28. Variation of weight within pen remained the same 
in the CRD from d 0 to 28 at approximately 20% but increased from 3% on d 0 to 10% on d 28 for the 
RCBD. Dietary addition of growth promoters increased (P < 0.003) ADG and ADFI and improved F/G (P < 
0.04) in both the CRD and RCBD from d 0 to 14, with lower P-values for the CRD than the RCBD. From d 14 
to 28, the CRD detected an increase (P < 0.001) in ADG and ADFI with dietary addition of growth 
promoters, and the RCBD detected an increase (P < 0.001) only in ADFI. Over the entire 28-d trial, growth 
promoters increased (P < 0.001) ADG and ADFI and improved (P < 0.03) F/G in the CRD and increased (P 
< 0.02) ADG and ADFI in the RCBD. Lower standard errors for the difference were also estimated for ADG 
and F/G in the CRD than in the RCBD from d 0 to 28. The average corrected relative efficiency for each of 
the three periods was 2.08 for ADG, 5.05 for ADFI, and 0.80 for F/G. The gain and intake values suggest 
that the added variation explained by blocks in the RCBD was beneficial for achieving a more reduced 
estimate of Ïƒ2error compared with analyzing that particular data set as a CRD. The variance ratios of the 
CRD to RCBD from d 0 to 28 depict the different responses well with ADG at 0.67, ADFI at 1.70, and F/G at 
0.22. When these ratios were compared with an F-test, they were well below the upper critical limit of 
4.60, suggesting that the CRD offered estimates for Ïƒ2error similar to those of the RCBD. With the same 
estimate for Ïƒ2error, the non-centrality parameter for each design would be similar, and therefore, the 
increase in degrees of freedom (DF) for the error term would lead to greater power to detect differences 
in the CRD. Additional studies are needed to verify these results and determine whether blocking is an 
efficient use of error DF.; Swine Day, Manhattan, KS, November 19, 2009 
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Nursery Pig Nutrition and Management
Table 1. Composition of diets1
Phase	12 Phase	23
Growth	promoters4 No Yes   No	 Yes
Ingredient,	%      
					Corn 49.19 48.15   61.07 60.17
					Soybean	meal	(46.5%	CP) 28.98 29.06   34.97 35.03
					Spray-dried	whey 15.00 15.00   --- ---
					Select	menhaden	fish	meal 3.75 3.75   --- ---
					Monocalcium	P	(21%	P) 1.05 1.05   1.60 1.60
					Limestone 0.70 0.70   1.10 1.10
					Salt 0.33 0.33   0.33 0.33
					Vitamin	premix 0.25 0.25   0.25 0.25
					Trace	mineral	premix 0.15 0.15   0.15 0.15
					Lysine	HCl 0.30 0.30   0.30 0.30
					DL-methionine 0.175 0.175   0.125 0.125
					L-threonine 0.125 0.125   0.110 0.110
					Zinc	oxide --- 0.384   --- 0.256
					Denagard --- 0.175   --- 0.175
					Chlortetracycline --- 0.400   --- 0.400
Total 100.00 100.00   100.00 100.00
Calculated	analysis          
SID5	amino	acids,	%          
					Lysine 1.41 1.41   1.31 1.31
					Isoleucine:lysine 60 60   63 63
					Leucine:lysine 120 120   129 129
					Methionine:lysine 36 36   33 33
					Met	&	Cys:lysine 58 58   58 58
					Threonine:lysine 62 62   62 62
					Tryptophan:lysine 17 17   18 18
					Valine:lysine 65 65   69 69
Total	lysine,	% 1.55 1.55   1.45 1.45
ME,	kcal/lb 1,495 1,495   1,495 1,495
SID	lysine:ME,	g/Mcal 4.28 4.28   3.97 3.97
CP,	% 22.3 22.3   21.9 21.9
Ca,	% 0.88 0.88   0.85 0.85
P,	% 0.78 0.78   0.75 0.75
Available	P,	% 0.50 0.50   0.42 0.42









Nursery Pig Nutrition and Management
Table 2. Effects of experimental design on nursery performance1
Design	 Probability,	P	<




					ADG,	lb 0.49 0.47 0.027 0.45 0.44 0.001
					ADFI,	lb 0.58 0.58 0.030 0.65 1.00 0.001
					F/G 1.20 1.24 0.023 0.70 0.07 0.001
d	14	to	28
					ADG,	lb 1.07 1.07 0.045 0.44 0.99 0.006
					ADFI,	lb 1.56 1.55 0.058 0.85 0.81 0.001
					F/G 1.46 1.45 0.021 0.16 0.68 0.14
d	0	to	28
					ADG,	lb 0.78 0.77 0.033 0.39 0.73 0.001
					ADFI,	lb 1.07 1.06 0.042 0.72 0.83 0.001
					F/G 1.38 1.38 0.016 0.12 0.67 0.38
Weights,	lb
					d	0 13.8 13.8 1.00 1.00 0.99 0.99
					d	14 20.7 20.4 1.26 0.80 0.79 0.04





Table 3. Analysis of variance table for the completely randomized design for ADG from 






Treatment 1 0.090671 0.090671 31.1 <	0.0001
Pen	(treatment) 14 0.040849 0.002918
Corrected	total 15 0.131520
Table 4. Analysis of variance table for the randomized complete block design for ADG 






Treatment 1 0.042007 0.042007 9.7 0.0171
Block 7 0.096222 0.013746
Treatment	×	Block 7 0.030423 0.004346
Corrected	total 15 0.168151
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Nursery Pig Nutrition and Management
Table 6. Effects of experimental design on interpretation of the growth effects of addition of growth promters1
Completely	randomized	design   Randomized	complete	block	design
Growth	promoter2: No Yes SED Probability,	P	<   No Yes SED Probability,	P	<
d	0	to	14                  
					ADG,	lb 0.41 0.57 0.029 0.001   0.41 0.54 0.019 0.003
					ADFI,	lb 0.51 0.65 0.034 0.001   0.52 0.64 0.028 0.003
					F/G 1.24 1.15 0.029 0.007   1.28 1.20 0.029 0.04
d	14	to	28                  
					ADG,	lb 1.00 1.14 0.030 0.001   1.03 1.11 0.044 0.11
					ADFI,	lb 1.46 1.67 0.044 0.001   1.46 1.65 0.024 0.001
					F/G 1.46 1.46 0.018 0.91   1.42 1.48 0.037 0.14
d	0	to	28                  
					ADG,	lb 0.70 0.85 0.027 0.001   0.72 0.82 0.033 0.02
					ADFI,	lb 0.98 1.16 0.037 0.001   0.99 1.14 0.029 0.002





Table 7. Effects of experimental design on the variance components and estimation of the error terms1





CRD:RCBD6Variance	components: σ2error   σ2block σ2error
d	0	to	14              
					ADG,	lb 0.0033   0.0027 0.0015 2.67 2.42 2.20
					ADFI,	lb 0.0047   0.0036 0.0031 2.07 1.87 1.51
					F/G 0.0033   0.0008 0.0033 1.23 1.11 1.00
d	14	to	28              
					ADG,	lb 0.0036   0.0099 0.0076 2.21 2.01 0.47
					ADFI,	lb 0.0079   0.0233 0.0023 10.63 9.64 3.50
					F/G 0.0013   -0.0019 0.0075 0.76 0.69 0.17
d	0	to	28              
					ADG,	lb 0.0029   0.0047 0.0043 2.01 1.82 0.67
					ADFI,	lb 0.0055   0.0105 0.0033 4.01 3.64 1.70
					F/G 0.0010   -0.0016 0.0044 0.65 0.59 0.22
1	A	total	of	256	weanling	pigs	(PIC	TR4	×	1050,	initially	13.8	lb	21	d	of	age)	were	used	in	a	28-d	study	with	8	pigs	per	pen	to	
determine	the	effect	of	experimental	design	on	trial	interpretation.
2	Completely	randomized	design.
3	Randomized	complete	block	design.
4	Uncorrected	relative	efficiency	=	estimated	σ2error	for	CRD	/	σ2error	for	RCBD	and	estimated	σ2error	for	CRD	=	(SSblock+r(t-1)
MSE)/(rt-1)	where	r	=	the	number	of	blocks	and	t	=	the	number	of	treatments.	
5	Corrected	relative	efficiency	=	uncorrected	relative	efficiency	×	degrees	of	freedom	correction,	and	the	degrees	of	freedom	correc-
tion	=	(df	for	RCBD	+	1)(df	for	CRD	+	3)	/	(df	for	RCBD	+	3)(df	for	CRD	+	1).
6	Variance	ratio	CRD:	RCBD	=	σ2error	for	CRD	/	σ2error	for	RCBD.
